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(54) DEVICE AND METHOD FOR ELECTRONIC ZOOMING 

(57)Abstract: 

PURPOSE: To synthesize an enlarged image without lowering resolution. 
CONSTITUTION: Conversion coefficient data to be complemented by a 
conversion coefficient for which orthogonal transformation is performed to the 
image data of a reference image divided into blocks and a conversion coefficient 
which is provided by performing orthogonal transformation to an -enlarged image 
enlarging this reference image, are previously learnt and stored in a ROM table 

5. The orthogonal transformation is performed to the image data of the reference 
image, which is divided into blocks by a blocking part 2, by an orthogonal 
transforming part 3, the conversion coefficient caused by this orthogonal 
transformation is classified into classes, and a class code is generated by a class 
code generating part 4. The conversion coefficient data corresponding to this 
class code are read from the ROM table 5, sent to a coefficient synthesizing part 

6, synthesized with the conversion coefficient of the reference image and sent to 
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an inverse transformation part 7. At the inverse transformation part 7, inverse 
transformation is performed to the conversion coefficient and the image data, 
which are divided into blocks, of the enlarged image are decomposed into blocks 
by a block decomposition part 8. 



LEGAL STATUS 

[Date of request for examination] 28.08.2000 

[Date of sending the examiner's 
decision of rejection] 

[Kind of final disposal of application 
other than the examiner's decision of 
rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 351 1645 

[Date of registration] 1 6.01 .2004 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 

[Date of extinction of right] 



CLAIMS 



[Claim(s)] 

[Claim 1] A blocking means to block the image data of the criteria image inputted, 
An orthogonal transformation means to perform orthogonal transformation to the 



image data blocked from the above-mentioned blocking means, and to ask for a 
transform coefficient, A class classification means to generate the class code 
which classifies the transform coefficient from the above-mentioned orthogonal 
transformation means into two or more classes, and shows this class, A multiplier 
data generating means by which the transform coefficient data corresponding to 
the class code from the above-mentioned class classification means are read, A 
multiplier composition means to compound the transform coefficient of an 
expansion image with the transform coefficient from the above-mentioned 
orthogonal transformation means, and the transform coefficient data from the 
above-mentioned multiplier data generating means, Electronic zoom equipment 
characterized by consisting of an inverse transformation means to perform 
inverse transformation to a transform coefficient from the above-mentioned 
multiplier composition means, and to output the image data for every block of an 
expansion image. 

[Claim 2] The electronic zoom equipment according to claim 1 characterized toy 
to ask for a transform coefficient, to ask for the transform .coefficient data 
optimized by learning between the transform coefficient of the above-mentioned 
criteria image, and the transform coefficient of the above-mentioned expansion 
image by blocking the image data of a criteria image and an expansion image for 
the above-mentioned multiplier data generating means, respectively, and 
performing orthogonal transformation to it, and for the optimized transform 
coefficient data corresponding to the above-mentioned class code and this class 
code to be beforehand memorized by the table. 

[Claim 3] A block chemically-modified [ which blocks the image -data of the 
criteria image inputted ] degree, The orthogonal transformation process which 
performs orthogonal transformation to the image data blocked from the block 
chemically-modified [ above-mentioned ] degree, and asks for a transform 
coefficient, The class classification procedure which generates the class code 
which classifies the transform coefficient from the above-mentioned orthogonal 
transformation process into two or more classes, and -shows this class, The 



multiplier data generating process that the transform coefficient data 
corresponding to the class code from the above-mentioned class classification 
procedure are read, The multiplier composition process which compounds the 
transform coefficient of an expansion image with the transform •coefficient from 
the above-mentioned orthogonal transformation process, and the transform 
coefficient data from the above-mentioned multiplier data generating process, 
The electronic zoom approach characterized by consisting of the inverse 
transformation process which performs inverse transformation to a transform 
coefficient from the above-mentioned multiplier composition process, and outputs 
the image data for every block of an expansion image. 

[Claim 4] The electronic zoom approach according to claim 3 characterized by to 
ask for a transform coefficient, to ask for the transform -coefficient data optimized 
by learning between the transform coefficient of the above-mentioned criteria 
image, and the transform coefficient of the above-mentioned expansion image by 
blocking the image data of a criteria image and an expansion image at the 
above-mentioned multiplier data generating process, respectively, and 
performing orthogonal transformation to it, and for the optimized transform 
coefficient data corresponding to the above-mentioned class code and this class 
code to be beforehand memorized by the table. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electronic zoom equipment 
and the electronic zoom approach of outputting the expanded image. 
[0002] 

[Description of the Prior Art] The method of expanding an image exists by 



extending the field by which orthogonal transformation is carried out to the 
approach of interpolating a pixel in an expansion image in space, and expanding 
an image to the approach of carrying out a zoom of the digital image and 
expanding it with a television camera etc., filling up the transform coefficient 
when performing orthogonal transformation to the image data of an expansion 
image in conversion space in the field by which an escape was carried out 
[ above-mentioned ], and performing inverse transformation. 
[0003] Although the pixel is interpolated in the approach of interpolating the pixel 
in an expansion image, using a linear interpolation filter etc. in the above- 
mentioned space, resolution falls and that dotage is conspicuous poses a 
problem from the image before the expansion image obtained by this approach is 
expanded on the expansion image. 

[0004] The approach of filling up a transform coefficient and on the other hand 
performing inverse transformation does not reduce the resolution of an 
expansion image rather than the approach of interpolating a pixel using the 
above-mentioned linear interpolation filter. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, the high frequency 
component of an image appears in the transform coefficient usually obtained by 
performing orthogonal transformation to image data. However, in the approach of 
filling up the conventional transform coefficient and performing inverse 
transformation, since the transform-coefficient supplemented in the expansion 
image is only made into zero, the high frequency component is not contained. 
Therefore, when these zero perform inverse transformation using the transform 
coefficient set up and filled up and compound an expansion image, the image for 
which resolution was insufficient is obtained. 

[0006] Then, this invention offers the electronic zoom equipment and the 
electronic zoom approach of obtaining an expansion image with the transform 
coefficient in which the description of an image was made to reflect in view of the 
above-mentioned actual condition including the high frequency component of an 



expansion image. 
[0007] 

[Means for Solving the Problem] A blocking means to block the image data of the 
criteria image into which the electronic zoom equipment concerning this invention 
is inputted, An orthogonal transformation means to perform orthogonal 
transformation to the image data blocked from the above-mentioned blocking 
means, and to ask for a transform coefficient, A class classification means to 
generate the class code which classifies the transform coefficient from the 
above-mentioned orthogonal transformation means into two or more classes, and 
shows this class, A multiplier data generating means by which the transform 
coefficient data corresponding to the class code from the above-mentioned class 
classification means are read, A multiplier composition means to compound the 
transform coefficient of an expansion image with the transform coefficient from 
the above-mentioned orthogonal transformation means, and the transform 
coefficient data from the above-mentioned multiplier data generating means, 
Inverse transformation is performed to a transform coefficient from the above- 
mentioned multiplier composition means, and the technical problem mentioned 
above by consisting of an inverse transformation means to output the image data 
for every block of an expansion image is solved. 

[0008] Moreover, it asks for a transform coefficient, it asks for the transform 
coefficient data optimized by learning between the transform coefficient of the 
above-mentioned criteria image, and the transform coefficient of the above- 
mentioned expansion image, and it is characterized by for the optimized 
transform coefficient data corresponding to the above-mentioned class code and 
this class code to be beforehand memorized by the table by blocking the image 
data of a criteria image and an expansion image for the above-mentioned 
multiplier data generating means, respectively, and performing orthogonal 
transformation to it. 

[0009] A block chemically-modified [ which blocks the image data of the-criteria 
image into which the electronic zoom approach concerning this invention is 



inputted ] degree, The orthogonal transformation process which performs 
orthogonal transformation to the image data blocked from the block .chemically- 
modified [ above-mentioned ] degree, and asks for a transform coefficient, The 
class classification procedure which generates the class code which classifies 
the transform coefficient from the above-mentioned orthogonal transformation 
process into two or more classes, and shows this class, The multiplier data 
generating process that the transform coefficient data corresponding to the class 
code from the above-mentioned class classification procedure are read, The 
multiplier composition process which compounds the transform coefficient of an 
expansion image with the transform coefficient from the above-mentioned 
orthogonal transformation process, and the transform coefficient data from the 
above-mentioned multiplier data generating process, Inverse transformation is 
performed to a transform coefficient from the above-mentioned multiplier 
composition process, and the technical problem mentioned above by consisting 
of the inverse transformation process which outputs the image data for every 
block of an expansion image is solved. 

[0010] Moreover, it asks for a transform coefficient, it asks for the transform 
coefficient data optimized by learning between the transform coefficient of the 
above-mentioned criteria image, and the transform coefficient of the above- 
mentioned expansion image, and it is characterized by for the optimized 
transform coefficient data corresponding to the above-mentioned class code and 
this class code to be beforehand memorized by the table by blocking the image 
data of a criteria image and an expansion image at the above-mentioned 
multiplier data generating process, respectively, and performing orthogonal 
transformation to it. 
[0011] 

[Function] In this invention, an expansion image is compounded by compounding 
the transform coefficient data in the extended field which is beforehand learned 
by the transform coefficient and the multiplier data generating means which 
carried out orthogonal transformation of the image data of a criteria image, and it 



asked for it, and is memorized, and performing inverse transformation. 
[0012] 

[Example] Hereafter, the desirable example of this invention is explained, 
referring to a drawing. The rough configuration of the electronic zoom equipment 
concerning this invention is shown in drawing 1 . 
[0013] The digital image data of the criteria image inputted from the input 
terminal 1 of drawing 1 are sent to the blocking section 2. The rate of a zoom of 
the request which expands a criteria image is given from the outside to the 
above-mentioned blocking section 2. Therefore, in the above-mentioned blocking 
section 2, with the above-mentioned rate of a zoom, the field where it is 
expanded in a criteria image can be pinpointed, and blocking of the image data 
of this pinpointed field that should be expanded is performed. The image data by 
which blocking was carried out [ above-mentioned ] is outputted to the orthogonal 
transformation section 3 for every block. In this orthogonal transformation section 
3, orthogonal transformation is performed to each image<iata for every above- 
mentioned block, and a transform coefficient is obtained. As this orthogonal 
transformation, it is possible to use OCT (Discrete Cosine Transform), a 
Hadamard transform, KL (karroo NENREBU) conversion, etc. 
[0014] For example, in the above-mentioned blocking section 2, when orthogonal 
transformation is performed to each pixel data blocked in four-line four trains 
(4x4), a transform coefficient group as shown by O mark of <a) of drawing 2 is 
obtained. 

[0015] Here, the image data blocked in four-line four trains in a criteria image 
(4x4) is doubled two, and when compounding the expansion image expanded to 
the image data by which eight-line eight trains (8x8) were blocked, the transform 
coefficient shown by x mark of (a) of drawing 2 will be filled up. Therefore, the 
location shown by - mark of (b) of drawing 2 is supplemented with a transform 
coefficient, and the image data by which the expansion image which expanded 
the criteria image twice was blocked can be obtained by performing inverse 
transformation to all the transform coefficients shown toy O mark and - mark. 



[0016] The transform coefficient obtained in the above-mentioned orthogonal 
transformation section 3 is sent to the class code generating section 4. In this 
class code generating section 4, the class classification of the transform 
coefficient for every sent block is carried out, and the class code of this transform 
coefficient by which the class classification was carried out is generated. The 
generated class code is sent to the ROM (read-only memory) table 5. 
[0017] The optimized transform coefficient data with which this ROM table 5 is 
supplemented in an expansion image are beforehand obtained by study, and are 
memorized as a table with the class code. Therefore, the transform coefficient 
data in the expansion image corresponding to this class code are read from the 
above-mentioned ROM table 5 by using the class code from the above- 
mentioned class code generating section 4 as the address. 
[0018] Here, the transform coefficient data beforehand learned by the above- 
mentioned ROM table 5 are explained. 

[0019] First, for example, the criteria image of (a) of drawing 3 and the expansion 
image which shows the zoom core s of this criteria image to (b) of drawing 3 
expanded as a core are prepared. It can ask for the image data of this expansion 
image by the rate calculation approach of a zoom proposed in a specification, a 
drawing, etc. of JP,4-318766,A. 

[0020] The procedure when learning a transform coefficient is shown in the flow 
chart of drawing 4 , and at step S1 , the image data of the criteria image of (a) of 
drawing 3 is blocked, orthogonal transformation is performed to the image data 
by which blocking was carried out [ above-mentioned ] at step S2, and it asks for 
a transform coefficient. Furthermore, at step S3, the class classification of the 
above-mentioned transform coefficient is carried out, and the class code 
corresponding to this transform coefficient by which the class classification was 
carried out is generated. 

[0021] Moreover, it is parallel to above-mentioned actuation, and in step S4, the 
image data of the expansion image of (b) of drawing 3 is blocked, orthogonal 
transformation is performed to the image data by which blocking was carried out 



[ above-mentioned ] at step S5, and it asks for a transform coefficient. 
[0022] Next, it progresses to step S6 and learns between the transform 
coefficient by which the class classification was carried out at step S3, and the 
transform coefficient of the expansion image corresponding to this transform 
coefficient. Then, the class classification of the transform coefficient is called for 
and carried out about all the blocked image data in a criteria image at step S7, 
and it distinguishes whether study was performed between the transform 
coefficients of the image data by which the expansion image was blocked. 
[0023] It learns by blocking the image data of the criteria image with which it 
returns to step S1 and step S4, and study is not performed further yet if it 
becomes and expansion image with which the above-mentioned study is 
performed to no blocked image data, performing orthogonal transformation to this 
blocked image data, and asking for a transform coefficient. However, if the 
above-mentioned study is performed to all the blocked image data, a mapping 
table will be generated from the transform coefficient by which the expansion 
image corresponding to the class code corresponding to thedass classification 
by which study was carried out [ above-mentioned ] by progressing to step S8, 
and this class code was optimized. Thus, into the above-mentioned ROM table 5, 
a predetermined class code and the transform coefficient data corresponding to 
this class code are learned beforehand, and two or more storage is carried out. 
[0024] The simplest classification approach of the class code memorized in the 
above-mentioned ROM table 5 is an approach which does not process 
compression etc. to the transform coefficient obtained by performing orthogonal 
transformation to the image data for every block of the criteria image by which a 
class classification is carried out, but uses the transform coefficient of the image 
data for every above-mentioned block as a class code as it is. However, when a 
transform coefficient is a class code as it is, the pattern of a number equivalent to 
the above-mentioned class code of transform coefficients must be memorized, 
and, for that, ROM of a huge capacity is needed. Therefore, when 
implementability is taken into consideration, it is possible to use compressive 



processing for the transform coefficient of the criteria image learned. 
[0025] How to reduce for example, the above-mentioned number of class codes 
there using ADRC (ecad dynamic range coding) can be considered. Originally, 
ADRC is the accommodative re-quantizing method developed for [ to turn ] high 
efficiency coding VTR (video tape recorder), and can express the local pattern of 
signal level efficiently by the short word length. Therefore, when ADRC is used, 
the number of the effective class codes which saved the property of the pattern 
of a transform coefficient can be reduced. 

[0026] Here, the study approach of a prediction coefficient of having used ADRC 
for the class division in the case of using a prediction coefficient as the above- 
mentioned transform coefficient is explained concretely. 
[0027] Drawing 5 shows the rough configuration at the time of learning the 
prediction coefficient memorized in the above-mentioned ROM table 5. "From the 
input terminal 1 1 of this drawing 5 , the transform coefficient obtained by 
performing orthogonal transformation to the 1 -block image data of the criteria 
image which is an image in front of the blocked zoom is inputted, and the 
transform coefficient obtained by performing orthogonal transformation to the 1- 
block image data of the blocked expansion image corresponding to the 1 -block 
image data of the above-mentioned criteria image is inputted from an input 
terminal 12. The transform coefficient of these two blocks is sent to the study 
section 13. In this study section 13, it learns using the transform coefficient of the 
inputted criteria image, and the transform coefficient of an expansion image, and 
the prediction coefficient corresponding to a class code and this class code is 
created. This class code and prediction coefficient are sent to the prediction 
coefficient memory 14, and are memorized. 

[0028] First, they are x1, xn about the transform coefficient for 1 block of the 
image in front of the zoom blocked as a criteria image. It carries out and they are 
these transform coefficients x1, xn. They are q1, qn about the re- 
quantization data of the result of having performed p bit ADRC to each data. The 
class code class for every block when carrying out is defined by (1) type. For 



example, the above-mentioned transform coefficients x1, xn It is equivalent to 
1 block (n= 4) which consists of 4x4 pixels of (a) of drawing 2 . 
[0029] 
Equation 1] 

IF 



[0030] Then, they are x1 , xn about the transform coefficient of the block in the 
criteria image in front of the zoom which the transform coefficient which should 
generally be filled up within the expansion image expanded twice is set to y, and 
is supplemented with this transform coefficient y. Multipliers w1, wn shown in 
(2) types for every class classification when it carries out The linearity 
presumption type of n tap to depend is set up. 
y=w1 x1+w2 x2+ ... +wn xn ... (2) 
Before study, it is wi. It is an undetermined coefficient. 
[0031] Study is performed to two or more transform coefficients by which the 
class classification was carried out. For example, <2) types are followed when the 
number of transform coefficients is m. yk =w1 xk1+w2 xk2+ ... +wn xkn ... (3) 
(~ k= - it becomes 1 , 2, m). 

[0032] Here, in m>n, they are multipliers w1, wn. Since it is not decided that it 
will be a meaning, it is [ ... (4) ] the element of the error vector e ek =yk-{w1 
xk1+w2 xk2+ ... +wn xkn} 

(-- k= - it is defined as 1 , 2, m), and asks for the multiplier which makes <5) 
types min. 
[0033] 
Equation 2] 



[0034] This is a solution method by the so-called least square method. Here, it is 
the (4)-type prediction coefficient set wi. It asks for the partial differential 



coefficient to depend. 

[0035] 

Equation 3] 

IF 



[0036] (6) It js each prediction coefficient set wi so that a formula may be set toO. 
Since what is necessary is just to decide, it is [0037]. 
Equation 4] 

IF 



[0038] It is [0039], when it carries out and a matrix is used. 
Equation 5] 

IF 



[0040] It becomes. Generally this equation is called the normal equation, this 
equation - sweeping out - general matrix solution methods, such as law, - 
using - prediction coefficient set wi ******** - jf it solves - prediction coefficient 
set wi It is decided. Therefore, it is the above-mentioned prediction coefficient -set 
wi, using a class -code as the address at the above-mentioned ROM table 5. It 
memorizes. 



[0041] Therefore, if the class code from the above-mentioned -class code 
generating section 4 is inputted into the above-mentioned ROM table 5 when the 
transform coefficient for the supplement which it is beforehand learned in the 
above-mentioned ROM table 5, and is memorized is a prediction coefficient, the 
prediction coefficient data according to the inputted class code will be read. The 
prediction coefficient by which reading appearance was carried out [ above- 
mentioned ] is sent to the multiplier composition section 6. In this multiplier 
composition section 6, transform coefficient y* supplemented in an expansion 
image is computed by performing the operation which followed the prediction 
type of (10) types using the above-mentioned prediction coefficient. 
[0042] 

y'=w1 x1+w2 x2+ ... +wn xn ... (10) 

[0043] Furthermore, the transform coefficient obtained in the above-mentioned 
orthogonal transformation section 3 is supplied to this multiplier composition 
section 6, the transform coefficient of the image data of this criteria image and 
the transform coefficient filled up are compounded, and the inverse 
transformation section 7 is supplied. In this inverse transformation section 7, the 
image data by which the expansion image was blocked is obtained by performing 
inverse transformation to the transform coefficient of the compounded expansion 
image. 

[0044] The image data of the expansion image obtained in the above-mentioned 
inverse transformation section 7 is sent to the block decomposition section 8, 
each block is decomposed, and the image data of one expansion image is 
generated. The image data of this expansion image is outputted from an output 
terminal 9. 

[0045] In addition, although ADRC was used as the image data compression 
approach for class division, the data compression approaches, such as VQ 
(vector quantization) and DPCM (predicting coding), may be used instead of this 
ADRC. 
[0046] 



[Effect of the Invention] The electronic zoom equipment concerning this invention 
so that clearly also from the above explanation A blocking means to block the 
image data of the criteria image inputted, An orthogonal transformation means to 
perform orthogonal transformation to the image data blocked from the above- 
mentioned blocking means, and to ask for a transform coefficient, A class 
classification means to generate the class code which classifies the transform 
coefficient from the above-mentioned orthogonal transformation means into two 
or more classes, and shows this class, A multiplier data generating means by 
which the transform coefficient data corresponding to the class code from the 
above-mentioned class classification means are read, A multiplier composition 
means to compound the transform coefficient of an expansion image with the 
transform coefficient from the above-mentioned orthogonal transformation means, 
and the transform coefficient data from the above-mentioned multiplier data 
generating means, Inverse transformation is performed to a transform coefficient 
from the above-mentioned multiplier composition means, and it consists of an 
inverse transformation means to output the image data for every block of an 
expansion image. For the above-mentioned multiplier data generating means It 
asks for a transform coefficient by blocking the image data of a criteria image and 
an expansion image, respectively, and performing orthogonal transformation. It 
asks for the transform coefficient data optimized by learning between the 
transform coefficient of the above-mentioned criteria image, and the transform 
coefficient of the above-mentioned expansion image. Since the transform 
coefficient data which the high frequency component of an expansion image 
reflected when the optimized transform coefficient data corresponding to the 
above-mentioned class code and this class code were beforehand memorized by 
the table are used, an expansion image can be compounded without reducing 
resolution. 

[0047] Moreover, a block chemically-modified [ which blocks the image data of 
the criteria image into which the electronic zoom approach concerning this 
invention is inputted ] degree, The orthogonal transformation process which 



performs orthogonal transformation to the image data blocked from the block 
chemically-modified [ above-mentioned ] degree, and asks for a transform 
coefficient, The class classification procedure which generates the class code 
which classifies the transform coefficient from the above-mentioned orthogonal 
transformation process into two or more classes, and shows this class, The 
multiplier data generating process that the transform coefficient data 
corresponding to the class code from the above-mentioned class classification 
procedure are read, The multiplier composition process which compounds the 
transform coefficient of an expansion image with the transform coefficient from 
the above-mentioned orthogonal transformation process, and the transform 
coefficient data from the above-mentioned multiplier data generating process, 
Inverse transformation is performed to a transform coefficient from the above- 
mentioned multiplier composition process, and it consists of the inverse 
transformation process which outputs the image data for every block of an 
expansion image. At the above-mentioned multiplier data generating process It 
asks for a transform coefficient by blocking the image data of a criteria image and 
an expansion image, respectively, and performing orthogonal transformation . It 
asks for the transform coefficient data optimized by learning between the 
transform coefficient of the above-mentioned criteria image, and the transform 
coefficient of the above-mentioned expansion image. Since the transform 
coefficient data which the high frequency component of an expansion image 
reflected when the optimized transform coefficient data corresponding to the 
above-mentioned class code and this class code were beforehand memorized by 
the table are used, an expansion image can be compounded without reducing 
resolution. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the rough configuration of the electronic ^oom 
equipment concerning this invention. 

[Drawing 2] It is drawing showing the configuration of the transform coefficient 
when carrying out orthogonal transformation of the configuration and expansion 
image of a transform coefficient when carrying out orthogonal transformation of 
the criteria image. 

[Drawing 3] It is drawing showing a criteria image and an expansion image 
roughly. 

[Drawing 4] It is the flow chart which shows the study procedure of the transform 
coefficient data filled up in an expansion image. 

[Drawing 5] It is drawing showing the rough configuration for study of a prediction 
coefficient. 

[Description of Notations] 

2 Blocking section 

3 Orthogonal transformation section 

4 Class code generating section 

5 ROM table 

6 Multiplier composition section 

7 Inverse transformation section 

8 ....... Block decomposition section 

13 Study section 

14 Prediction coefficient memory 



<19)B#HttfW (JP) 



<*> & m w if & « (a) 



(H)tiHFUH&ffl$5 

#H¥7 - 67031 

(43)&|BB ¥J* 7 ¥(1995) 3A10S 



(5i)inta.' one* ffmmm fi aws^sffiw 

H0 4N 5/262 



f»*B©»4 OL (4 8 1) 



(21>tf«#*» 


&H¥5-213962 


(71)WHA 


000002185 








y=H«irtt 


w>tmB 


¥j£ 5 ^(1993) 8/J30B 




XftSAJIWUbAJII 6 TB 7«35^ 






(72)«W# 


*± Jf 








JWCffift;ilK«flJH6TB7«35# V- 














(72)««# 


mm m~m 








jto*cisa;iiKitft;ii6Ti7a35# vn 














(74)f$SA 


#S!± *ft J8 (*2*) 



(54) IStWOZm «^X-Aj£«Xtf*TX-A#fc 



(57) [gfl] 

WE*n*«8W»T— * ftT ROMx-^U 
5 fcE«S tlT^-So 7n •> *<b8B 2 T'^D y *<fc£ ft 

4T*?5X#S£ftT?5:*3-Ktf5l££ft*. RO 
Mr-7)l/ 5 Stt±B* 5X3- KlcttUfcXifeMk 

©3E&^££d6*ftTffl3E«^7lc£6ft*. 

m»©7*a y ^fb^ftfdH&x-SST'P y 



T- 
T 



it ■ ■ i rrju i-i •■■ 4 



R 

r 

m 

n 



ft 



s 

R 



o M-.. 



• a, 



<2) &HT7-6 70 3 1 



±IBXp «y *<k#«fr 6<*>Xp >y tit* tifcS^x— 9 

±f3B£Sft#J&b^©2Bftfcat±Sa&ax— 
#8fr5©S&#ax-* y*£*iIi®<D8&ffia 

#Sl8* C £ £fta<k t sm^X-ASH. 
[gf#Jl2] ±f3«a7 r -*8£#Sfctt. Sana 

£sa*arc£fc<fcys&ffia£#i&s ±ib8£e« 
^cttcfeygis^s-nfcSft^aT— ±ib 

tzftrnttzmx® i faeom^x-Agiio 

[ff^3] A733-n«8*ii®©iii«ix-$<0^p 
y titZ'n o fa -y ?itx®b. 
±IB7p -y *<fcl8fr 6<0Xp * tit* tvttlHKr—. 9 

mxmts 

^x-*tfR*aj**i*«ax-*$&&xs^ 

±fBB£3E»Igfr5<Z>Sft^£±IB^x-*3S£ 
Ilfr6«MBW»7-' * tic J: UK*MC9ffiMB 
*aar«ffa«JftXS£. 

±E«a^«xsfrs©»*aica«*«5i.\ at* 
BBaoxp •> ❖•©max— 5»sai73-r*jS»$»iat 

»tffc*iii<S!<DiIiaT — »Z*tiVtifa * tit LTW. 

£te*y*»fl»«*4k ±fBSaaa 
©S»fl»t±IBlt*H«fl!)*ftflSttt<0(ai7^H*fi : 
5 C i: J: y SMrt - * ±83 

5X3- K4Cttftt-.««Mb&ft 

[fSIB©i¥»!£iftli3] 
[000 1] 



-r*m?x-z*«iistftt?x-A^icBir*o 

[0002] 

mwztm u s»2ST*tt*iifi!<Dii® x- * ices 
sas^o fct * oiaftffia€±8Btt»* n/-c««rt 

[ooo3] ±eann?itoaaA®iiX«ffiHr« 

nsftroiia* y t,««a««fiT u j&*h«u:k 
tooo4] -is. m&vmzmftLTMmmfisyj 

j£<fc y *,fc*ISa<DS?afi£ffiT* <** C tttftt\ 
[0005] 

MWflWfcLJ^-rtBM <tC5T% iift. gift 

a«©w&r njaa*R«*fc-ep± lt^*o?» 
HjiaME»i*d*nT^ftts «ot» c:©-t?ptf&;£ 

®a*aJ8Lfc«£fc»i» »«US©*ELfciH*tfSS 
ft*. 

[0 0 0 6] *»W«±5S©*1Stca*, at* 

Ha©sa»«#*a*» aaGma*fi«*#fcs« 
ante * y a£*isa£?S3 c «t # ***«*x- ash 
awi?x-iows*«i«-*«b<oT**.- 

[0007] 

[Hffi««j*-r«fc46©#IS;] ^^Wlc^SC^X-A 

sat*. AatfftsawwwMsaT-^fl^ay^fc 

*f757ay91&mts ±I3XP-y^<k*S6^(DX 

p 7 *fcartifcBaT-* icEsa»*?rL^aa«a* 

3i46i»SX2}ft*«is ±IBiIXSft*lft6^602«S# 

**isffiax-*at#at. ±eBwt#a»6o 

& tic**) m*m&<D&»miz-£f&Tzmt£&&® 
bs ±&®&£mnfr$<om»&mzimm'{7i\ 

St6^6«*Cttc«J:y±aLfcHH*»j*-r*. 
[0 0 0 8] JzSB«ax-^564?Stc«. S¥ 
■WlflttlWMT-' > fc^-ft-Fti^P •> ^<kL 
TEX3E»^Sfi-rcii:lcj:ya«S«as^ ±8ssa 

aa©3C««at±ffitt*aa©aft«at©iar^B 



(3) 



1tl!¥7-6703 1 



* ntcm&miT— 9 1 mn>7— yMztmz tizv 
[ooo9] *«wc«*«tx-/ok£i*» xtstn 

*g£li®©IH&T-*©?'P ■> ?<b**7-5 7p v ?{b 
I8£:> ±fB^n » ?<blflfr 6©7p v *<b* ft/cBii 
•T-*l=B3c^*fTi«^**»*B3c*J^ 
St. ±SBE5c-£S&Igfr6©a}g!&a£8»©*5X 

tz^mu c©*57x£,Tvr*7*p-K£S£-r** 

5S£lgi:. ±fBH5c-2»IfIfr6©2»ftac:±fBffi 
»t - ^ 5 roSttfiiSx - * £ <fc y a;*® 

®©£&«a££j8?£#a£jsi8£. ±ib«»^« 

[0 0 10] ±Efl»x-*«fel«=l*,. 

TH3ae»*ttrcfcfc*y ±ibs$ 

B*©S*fi«t±IBl^lB«<DSJft«tttO(IB-^S 

£ff -5 Cite J: y «Wb* nfcSCttWRy-r 

±SB? K£C©*5XP- KlcttBr«U<b 

[00 11] 
[0 0 12] 

aaua j-xt, *»«©»* u*ii«Mtt:-3i*T» a 
n«#0Lft# era?*, hi e<& 

[00 13] 01 ©A2)*S?1 ^5A73*tl*SSd0« 

X-AStfttSfrS^AStVtV*. <fcoT> ±6B7p 
■;fft;92?tt t ±!BX-Zx*tc«fcy. g$0®fc©ffi 
*S*i*W*««rr * C C©tfj£*nfctt 

■%»MV3(ctilA$ti«. C©E££»153-c*tt> ± 

U XJMRK«««. C©»9Hft£LT«*» DCT 
{Discrete C os ine Transform) T^T— KL 



[0014] «i*tf % ±B^py^fc»2 leasts 4 

ft4$"J (4X4) T|^Py^<b*nfc#HtRx-«cii 
MHfc*aiLfc»^Ktt» 02© (a) OOOWTJ: 

[00 1 5] CC?» S*iMH*©4ft49J (4X4) 

(8X8) ©7ay*fc*ftfcB«T-*tett*Lfctt 
*H«*£tfr*«£l=«s 02(0 (a) (DxfPT>*$ 

tizmtk&&zmn?zz:tici}z a &?t* 02© 

(b) OMT^fttttWcBMHifllXStU o 
Waif«ajra**ti**T©»MWttcaHElft*JWC 
S4M«2ffitcJttLn:Jttaft©:ra>y 

[0 0 16] ±iBBS$«S»3tC»t>T»6ftfc$ttfiR 

tti& •>5xp-HmaJ4icisi6n*„ c©*5*n 
-HmaJ4T'tts 2s5n/cS7py^s©a»«K* 
^7x»su c©-?57.»s*n/cS}ft«»©^5x 

(Rwauwa/ty) x-^usicasenso 

[00 1 7] C©ROMx-7/l/5tctt. ffi*ilfi!rtfc 

y»6tu ^^P-KtWc^-^UirLTfBlBSn 
Tl>*. «toTs ±iBROM^-?;U5#S«:. ±8B? 
K«E»4tcS©*5X3- K*7 KUXt L 

H*«l'©aiMI»T-** t BIMa**i*. 
[00 1 8] CUT', ±tBROMx-^U5iC^«>^S 

[0 0 19] Jfe-f. Glxlf* 03© (a) ©giUBfi! 

fc03© (b) ■tca*nt*ittt*«w*.'c©tt* 

BB«©S«r-*tt» #B9¥4-3 1 8 7 6 6#©W8I 
S£tf0®*lcfc^T«2S£ftTl^X-^$»ai*S 

[0 0 2 0] ■ 4©7a-?+-htc(tiBMW*¥V 

r*c:$©#i®a%;rftTfcy* xt77"s 1 t*. 03 

© (a) <D3»®*<DW»T-*ZJay<HtU Xt 
v 7S 2 7±8B7p y 7 <t* WUWtx-r * icSSSft 

±IBS8!ffia5^5X»5iLT, d©^57s^ffii-n/c 

sjft«aic»js-r*^7xzi- K*«6jjw«. 

[002 1] ±SI©IWt 1 H5CT» Xt-j?S 
4T'ttx 03© (b) ©St*0«©il®7 r -^^7'P7 
^ftU Xt'^S 5T'±I37P'y^<bTrtirc0«x- 

[0 0 2 2] ^!iC, Xy L yyS6icmh>Z\ XrlffS 

3T*t ^ztimztircmtkmLt. c©s«i«atc»ts; 



(4) 



*Slffl¥7-6703 1 



[0023] ±IB¥Btf £T©7'P y <?it* tlfcIH&x 

xxy^s4icgoTs fete srs^stffTtonTv 
fti^iiiatfiftfciHiflMWiT-* •> y-<b 

T©?P y MtZfttcWkr-tlCtoLTfibfttctS:* 

Sfcfc»»OMfb*ftfc«lMI»i:tcS7y £>7*x- 
C©<fc?fc. ±fBROMx-^/U5rt 
tci*. ffiJ£©*7XP-K&tfc©*5X=i-Kic*KS 

1^4. 

[0 0 2 4] ±IBROM7 : -^U5rttCiB1S**l*^5 
8*®®©? p y 9&om»T-*lzBS£.mmt C 
I B Xp * * «©il®x- * ©£fcfi$K£ *©£ £ * 5 X 

Jfttt©«ftll»©/<*->*B1tLTfefr4»*nMfaS 
7\ C©fcttfcliK±ftg*<DROMtf#g < !;ft3 <> ft 

©»MMklcEil«©ffll*n^« C £ 6 ft*. 
[0 0 2 5] *C?> flftl*. ±fB*5Xn-K»*A 
DRC (ffiffiS^xSyy-UV^ft^b) fcffifliLT 

Bi«r **S6## a en*. **s adrcuvtr 
[0030] *c-p» -flswic 2fitejt**nfcit* 

a««T-«3E*ft*^*Slft«a* y i: U C©2»« 
Sy Jb^ir*i5X-ABU©S*iSfiirt©^P y *©2E 
y=wi xi +W2 X2 + * • • + 

[003 1] SSttv *5X^*ftfc&g*©3£&fiia 

yk =wi Xk1+W2 xk2+ * * ' 
(k = 1. 2. • • •. m) <!:S4„ 
[0 0 3 2] CCT\ m>n©i§£lctts «»wi , • 

ek =yk - {wi Xk1+W2 xk2+* • • +w 
n xkn} • ' • <4) 
(k = 1, 2. • • m) tS«LT, <5) it*© 



*oT. ADRCfcfcJBLfcig^lcii, Kttfftt©/^ 
-V©ttS^«#Lfcxt»SW&^5XP- K©K©MX 

[ 0 0 2 6 ] C C T\ ±fB£8S«6a t LTTOHRft&JB 
*5X»Mfc AD R C«H^/fc9XMMK© 

[0 0 2 7]Ha5(i. ±fBROMx-^U5rttc8Bffi* 

*i**afl»**«r*.K©iwttft«wi*»ir. c© 

W 5 ©A7j4£x 1 1 frStt^P » ^fc*tlfcX-i»t»© 

&£toLT*#6ftk£jft«a#A7j;r*u A7i«s?i 2 

*&li±K8WHI©1 7Py*©iH*x- 
te»3»«ILTllSftfc»flWtfAaSft*. C 

*i6 2o©^py^©a»fl«i4» ^san 3-tciisen 

*o C©£WM 3W*. AA$ftfcS*IM©KJMIl 
IC2£6*U BBISS-ft*. 

[ 0 0 2 8 ] JW\ S*UI»i: LZ7av *? it* ftfcX 
-AS5©®®© 1 ?p ? 94HDHMMt* xl-. 

x n fcL C©S8S^p)(xi , • • •. x n <0Sf 
-*(e»LTptf* hAORCtffofclMWWHm: 
x— ?£qi . • • qn £ LftiSfl^Qy ^<i© 
^5Xa-Kc I a s sli (1) ^T*Se*n*o AX. 
I& ±IBa»tRKxi . • • •. x n I&jg2© <a) 
M©4X4nR»6Jt«1 7f3yf (n = 4) iZ^t 

{0 0 2 9] 
[»1] 

(1) 



&«a*xi , • • - . x n tLtct&C. 
Sic (2) SClC^f#jRwi, • • w n lc<fc£n$ 

w n x n • • • (2) 

(2) SCtcSfoT, 
+w n xkn * • * (3) 

[0033] 
{»2] 

*=i 



iS) ^B8¥7-6 70 3 1 



[0034] c*u*. vt>tfiz&>\^mmz*zmmT° 

zzT\ (4) ^©^iMa-b-y hwi fc<fc*(§ 

f ^ \ 



m 



= 12 



dWi jg\ [dw ij 



[003 5] 
CR3] 



m 



•(6) 



[oo36] (6) ^oic-rsjrdic ttrnmsLi* 

•y hwj «SWMitf*^frS» 
[0037] 
[»4] 



Xji = I,Xki' x kj •-••(7) 
Jt=l 



[0 0 3 8] £LT15W*JBl**£» 

[0039] 

[«5] 




(8) 



X H X 



21 



12 
L 22 



V 



X nl X 



nl 



X 



2/j 



v n0 
w 2 



X 



A 



Wn) 



Y 2 



<9) 



[oo4o] tzz. zoysmmt. -mzmmism^ 
^so^a-b-y hwj ico^thm- 

XMim-b'y hwj «I31SLTJ5<o 
[0 04 1] ffioT« ±fBROM=~-?';U5rt<D : ?46¥ 

y' =wi xi +W2 X2 + • • 
[0 0 4 3] £ 6lC> Z.<0&&$m®6Mt. ±SBB£ 
3 Tif 6tl/i:£&«atf flttSS ftTfc »J , C ©« 

a»3E«!a57it«*&3rti*o coaaaaag^ 

[0044] ±f BffiSftSB 7 T'?# 6tl/cffi*il«01i» 
x-*«u 7P<y*#f»S58U:igS*i?. *ti?tio>7 



P-K$S£g|54fr6(D*5X=l- KtfXAfh«i> A 

&s*i*„ c©«a^fiKSP6T'(i. ±sa ; pij«a^fflt^ 
r do) %<n^m&\,z&^tdmiz'uoz.t\z&>). 

[0042] 
• +w n x n •••(10) 

[0 0 4 5] & ^X#iJ0fctt©SH»7 r -*E*il£ 
^.tLTADRCfcfflWcJt^ CWADRCOttfoy 

t» vq wvivm-wa s opcm <?at»ik)' 

[0 0 4 6] 

x-^<0^a-y^fb^57p y-?ft#Siv ±8S?p 
•y *<t#fafr6<D?'P v titt *xfcSfi!7 J -5'tc@S2 

}fi*st^s}s«a€^«>5@xs}ft#Bi«t. ±SBEsa 

»#S^6<DS»«a««a©^5XK»SL, c<o<7 



<6) 



^¥7-6 703 1 



mi9— *i$wi3rthZft%m&T-*%£¥m£. ±ib 

iI£a»#l*^6©8&«S<t±fB^x-*8£#ia 
^SOWBJMIWt— * tie <fc ytt*lH»<3!)$«««*^ 

fiE-r*«a^^at^ ±fBfi^£/«#»#£cD3Sftfii 

SajfiTS&SJ&^StfrSfiEy, ±IBft»r— 

ti:?p y ^{bLTB3aaft*awc^(£ * y 

±IB*5X3-K£<:©*7X3-RC 

izBm&xzv&ctiz* y v jd^nkoaiaajt^ 

[0 0 4 7] *fo *WHJc**«?X-idK6l*» A 
±E««f-: frJKfclWPSOSHMWr-r * £ lc J: »J 



r c <t fc<fc y ±iBS^Hii«!os«s«a 

t±iB«;*liS!(DS«!«»i(0ST^S*?7-5 Cilc* 

y«3Mb*nfca««ttT-**«46» ±ib-5>5x=i- 

x-*<h **t- 7/ MCI BUS tiT iv* c: <k lc «fe y , 
[0E©fiS*fcWW] 

[02] SttHft^B&SJft Lft: £ * <DS&flB«<D«lfiB 

[H4] JteMMcfl££ft«^fftt7 r -*4>¥B 
[05] *i!B^©^BOfci6©«Bttft«ja*5%rH 
NMOIM] 



2 7ay*ftff 

3 • • • B5?3E»8i5 

4 *5X3-K»£« 

5 ROMf-7^ 

6 «&SfiRSI5 

7 jes^gp 

8 fa? 91MB 

13 £ESP 

14 y 
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( t>> 
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o o o o 



X K M K 
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X X X X 

xxxxxxxx 




13] 




(7) 
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(8) 
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[04] 
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[05] 
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